Natural head position (NHP) is a standardized and reproducible position, of the head in an upright posture, the eyes focused on a point in the distance at eye level, which implies that the visual axis is horizontal.\[[@ref1]\] Artists, anatomists, and anthropologists have used NHP to study man\'s face throughout the ages. Moreover, NHP has been used routinely for clinical examination in medicine and dentistry by plastic and maxillofacial surgeons, as well as by orthodontists.

As early as the 1860\'s, craniologists realized that skulls had to be oriented in a manner approximating the NHP of the living for craniometric studies. To determine NHP, a horizontal or vertical reference line outside the crania was used, but the preference was generally given to the horizontal. Efforts were made to determine the landmarks through which a horizontal plane traverses the living head in its "natural position." The next task was to apply this concept to craniology and determine which anatomic plane within the skull corresponded closest to the "horizontal."

After considerable deliberation at four anthropologic congresses, an agreement was reached finally at the craniometric conference in Frankfurt in 1884 to accept the plane through left and right porion and left orbitale, proposed at the meeting in 1882, as the best compromise for the orientation of crania. This Frankfurt horizontal supposedly yield maximal differences in the configuration of the cranium between racial groups and the smallest variability within each group.

Orthodontists dealing with living objects, rather than inert crania have used this "Frankfurt horizontal" faithfully in cephalometrics. Cephalometric findings can be misleading, when using the nasion-sella line in the anterior skull base as a reference line, because landmarks for all intracranial reference lines are not stable points in the cranium and are subject to biologic variation in the vertical relationship of their landmarks, namely sella to nasion and for the Frankfurt horizontal porion to orbitale.

The inherent variability of intracranial cephalometric reference structures makes an analysis based on them potentially misleading, with serious implications for orthodontic and orthognathic surgical treatment planning.\[[@ref2][@ref3]\] Variations in the location of cranial landmarks can confound cephalometric interpretation when they are combined with nonstandardized cephalometric techniques. Obtaining a standardized orientation of the head, referred to as NHP, is possible by focusing on a distant point.\[[@ref4]\]

Following the introduction of cephalometric radiography, there was a call for the use of a standardized, reproducible head position, to facilitate accurate radiographic cephalometric orthodontic evaluation.\[[@ref5][@ref6]\] For many years, there has been an intuitive belief that the visual axis of the skull, the alignment of the cervical column, natural body posture and NHP are closely associated and that NHP is highly reproducible.\[[@ref7][@ref8][@ref9]\] The concept of a NHP, originally defined by Broca as being the position of the head when an individual stands with the visual axis in the horizontal plane, was introduced to orthodontics in the 1950\'s.\[[@ref4][@ref10][@ref11]\]

The visual axis can be aligned with the horizontal plane by asking a relaxed subject to look at a distant reference point or by asking an individual to take a step forward.\[[@ref4][@ref7]\] While taking a step forward, an individual usually will attain NHP also known in this instance as the "orthoposition." To classify all of the aforementioned cranial orientations as being NHP is probably correct, whereas natural head posture denotes a range of normal cranial orientations that may vary to a greater or lesser degree from the NHPs. For cephalometric analysis, the standardized NHP is preferable to natural head posture that is subject to individual variation.

Orientation in Natural Head Position {#sec1-1}
====================================

The simplest procedure to obtain photographs and head radiographs in NHP is to instruct patients to sit upright and look straight ahead to a point at eye level on the wall in front of them. In cephalometrics, it is registered by instructing the subject standing or sitting in the cephalostat to look at a point on the wall in front, exactly at eye level \[[Figure 1](#F1){ref-type="fig"}\]. A small mirror the midpoint of which also at eye level, can be used also for head orientation. Mirror orientation has the additional advantage that the patient is able to self-align the midline of the head with the vertical ruler attached in the middle of the cephalostat.\[[@ref1]\]

![Orientation of natural head position](JPBS-7-424-g001){#F1}

Factors Influencing the Natural Head Position {#sec1-2}
=============================================

Cranial posture is controlled by neuromuscular systems that appear to be influenced by normal functions such as mastication and respiration. A recent trend for research has been to focus on the possible role of extrinsic factors that are able to affect cranial posture in a manner that could be associated with aspects of specific malocclusions.\[[@ref12]\] In this regard, extension and flexion of the head away from the NHP have been observed to be associated with morphologic patterns.\[[@ref13]\] Two major physiologic cranial functions -- Cranial posture and respiration, have been implicated as possible modifying factors in the control of growth and the establishment of dentofacial morphology.

Cleall\[[@ref14]\] demonstrated that cranial extension results when the tongue is deflected by the insertion of an intraoral appliance. Cranial extension beyond the normal cranial position also occurs when full dentures are inserted in patients who are edentulous and when a transpalatal bar is inserted as part of orthodontic treatment.\[[@ref15]\] The appliances displace the tongue by intruding into the space of the oral cavity. In addition, the placement of full dentures tends to rotate the mandible in a clockwise direction. This finding follows the observations made by Vig *et al.*,\[[@ref16]\] who noted a jaw opening movement beyond the normal average freeway space during nasal obstruction. The long-term changes in the hyoid bone position and craniovertical posture in complete denture wearers were studied over a period of 15 years. In that study, the vertical changes in the hyoid bone position followed the patterns of change in the mandibular inclination, whereas the horizontal changes were more with the changes in cervical inclination and craniovertical angulation.\[[@ref17]\]

Thurow\[[@ref18]\] demonstrated that the hyoid bone is pulled forward by a passive stretch of the suprahyoid muscles when the head is extended. Such cranial extension is seen commonly in mouth breathers, and this postural change could represent an important compensation for nasal airway inadequacy.

Two major group of muscles, the suprahyoid and infrahyoid, attach to the hyoid bone. The digastric muscles increase the anteroposterior dimension of the oropharynx during deglutition, whereas the posterior belly of the digastric and the stylohyoid muscle act together to prevent regurgitation of food after swallowing.\[[@ref19]\] The suprahyoid muscles depress the mandible by contacting against a fixed hyoid bone platform while they also play an active and important part in maintaining cranial balance. In turn, the suprahyoid muscles suspend the hyoid bone, the larynx, the pharynx and the tongue. Because these muscles attach at or near the symphysis of the mandible, it follows that should the hyoid bone passively follow the movements of the chin, all of the soft tissue structures could move to impinge on the oropharyngeal airway. The fibrous mylohyoid raphe and the stylohyoid ligament act as "rigging lines" that dictate the range of possible movements of the hyoid bone. Precise measurement of the hyoid bone by cephalometric means is difficult, but within certain limitations one can make definite conclusions concerning the normal hyoid position.\[[@ref20][@ref21]\] The hyoid bone moves back during cranial extension and forward during cranial flexion but largely maintains its level, moving slightly backward, during mandibular opening.\[[@ref22]\]

Hyoid Triangle {#sec1-3}
==============

The relationship that exists between the hyoid bone, the mandible and the cervical vertebrae is maintained from the age of 3 years, at which age the hyoid bone is located at the level of the inferior portion of the third cervical vertebra.\[[@ref23][@ref24]\] As age advances, the hyoid bone may descend to lie at the level of the fourth cervical vertebra. Radiographic cephalometric studies of the hyoid bone usually use intracranial reference planes to measure the position of the hyoid bone. The hyoid triangle \[[Figure 2](#F2){ref-type="fig"}\] was developed to avoid the false relational effects that changes in the orientation of the cranial planes would have on measurements of the position of the hyoid bone.\[[@ref25]\] The hyoid triangle and analysis use planes that are located between the cervical vertebra and the mandibular symphysis, which greatly reduces the effects that changes in cranial posture have on assessment of the position of the hyoid bone. The hyoid analysis fixes the position of the hyoid bone in three planes without the use of intracranial reference planes.

![The hyoid triangle is formed by joining the cephalometric points retrognathion (RGN, the most inferior, posterior point in the mandibular symphysis), hyoidale (H, the most superior, anterior point on the body of the hyoid bone), and C3 (the most inferior, anterior point on the third cervical vertebra)](JPBS-7-424-g002){#F2}

From studies of the hyoid bone, it appears that angular and vertical relationships of this bone are more variable than its horizontal location. The anteroposterior dimension of the nasopharynx -- from the most anterior midline point on the arch of the Atlas vertebra to the posterior nasal spine, seems to be determined at an early age, after which this distance is relatively similar for most normal adult human beings.\[[@ref24][@ref25]\] The linear depth of the nasopharynx compares with the distance between the body of the hyoid bone and the cervical vertebra (C3), which is relatively constant in adults.

Cervical Posture, Respiration and Dental Occlusion {#sec1-4}
==================================================

Gresham and Smithells reported that there is a relation between cervical posture and dental occlusion such that children with an Angle Class II malocclusion tend to have an exaggerated kyphosis of their cervical spines compared with children who have normal occlusions.\[[@ref26]\] This increased cervical curvature shortens the length of the neck and results in a greater cervical inclination and cranial extension than are seen in children with normal occlusions. Moderate cranial extension is thought to decrease the resistance to airflow in the upper airway passages.\[[@ref27][@ref28]\]

Woodside and Linder-Aronson\[[@ref29]\] postulated that mouth breathers tip their heads backward in an attempt to increase their airway, while nothing that the creation of a normal airway by adenoidectomy results in a less extended posture of the head. Butler\[[@ref30]\] measured nasal resistance in normal subjects using a body plethysmograph and posterior rhinometry. He found the resistance to airflow via the nasal cavity to be more variable than the resistance of the lower airway. Hyperextension of the cranium in anesthetized subjects increases the patency of the oropharynx by separating the base of the tongue and the posterior pharyngeal wall.\[[@ref31]\] Weber *et al.*\[[@ref32]\] reported that upper airway resistance during complete respiratory half cycles, a cranial extension of 10° from the customary head position did not significantly affect the upper airway resistance.

Weber *et al.*\[[@ref32]\] produced pure cranial extension in their subjects, whereas upper airway obstruction usually is associated with cranial extension in combination with a cervical lordosis. Experimentally, complete obstruction of the nasal airway has been associated with a 5° increase in craniocervical extension.\[[@ref33]\]

This extended head posture is accompanied by a change in the resting position of the mandible and subsequently in an increase in the occlusal freeway space. Linder-Aronson\[[@ref33]\] reported an average of a 6° increase in craniocervical extension in a group of children who required adenoidectomy because of nasopharyngeal obstruction. Adenoidectomy alone may change only the breathing pattern without having a significant effect on malocclusion or facial type.\[[@ref34]\]

There is an associated increase in craniocervical angulation in subjects with obstructed nasopharyngeal airways. In these subjects, the elimination of the airway obstruction is associated with a reduction in the craniocervical angulation. Reduced functional adequacy of the upper airway, altered head posture and posture induced soft tissue stretching has been suggested as being linked in a cycle that affects cranial growth and thus facial form.\[[@ref35]\]

Natural head position is the most acceptable reproducible position clinically and true horizontal planes derived from NHP registration represent a more valid craniofacial reference system.

For diagnosis and correction of facial dysmorphology and malocclusion, harmonious proportional relationships of facial landmarks remain key to their correction.

Conclusion {#sec1-5}
==========

"The search for an ideal." Cephalometrics is constantly undergoing refinements in its techniques and analyses to improve the clinical applications. Even though various methods for establishing NHP have been proposed, still it remains a challenge to the clinicians to implement the concept of NHP thoroughly in all the stages of treatment because of practical difficulties in the clinical scenario.
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